Breast · Hamartoma · Myoid · Muscular Summary Background: Myoid (muscular) hamartoma (MH) of the breast is a rare benign tumourforming lesion composed of differentiated mammary glandular and stromal struc tures, fatty tissue, and areas of smooth muscle. It is con sidered to be a variant of mammary hamartoma. Case Report: We report the case of a 46yearold woman with MH, and provide a literature review explaining the origin of smooth muscle cells. Histologically, the tumour con sisted of fibrolipomatous stroma containing ductal and lobular structures of the mammary gland located mainly at the tumour borders. The glandular structures showed signs of micro and macrocystic changes, apocrine meta plasia, and adenosis. The dominant feature was the presence of a fascicular formation of spindle cells, pre dominantly in central parts, with incursion between glandular structures. Immunohistochemically, foci of smooth muscle tissue were positive for desmin, smooth muscle actin, and hcaldesmon. Oestrogen and proges terone receptors (PR) showed positive expression which was markedly higher for PR. There was negative expres sion of CD34, S100 protein, and CD10. Conclusions: The origin of smooth muscle cells in MH is unknown. However, it is presumed to be derived from hormonally responsive breast stromal cells by smooth muscle meta plasia, based on evidence of hormone receptor expres sion in the lesion.
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Introduction
The diagnosis of 'hamartoma' is defined as a tumour-forming mass of disorganized but well-differentiated cells autochthonous to their place of origin. Mammary hamartomas are wellcircumscribed breast lesions composed of a mixture of mammary tissue structures including glandular ducts, lobules, stroma, and fatty tissue [1, 2] , the distribution, quantity, and maturation of which may vary considerably. Myoid (muscular) hamartoma (MH) is considered to be a rare variant of mammary hamartoma, in which extensive foci of spindle cells [3] are present along with the natural breast tissue cells and supporting tissues. Their smooth muscle character has been confirmed ultrastructurally [4] and immunohistochemically via expression of smooth muscle actin [2, [5] [6] [7] . In normally developed breasts, except where nipple smooth muscle cells are absent, the term 'hamartoma' is considered inappropriate by some authors [8] . The name 'choristoma' is also unsuitable since this involves the presence of microscopically normal tissue of another organ alien to that site as a result of embryonic rest cells. Furthermore, it is known that MH does not occur until adulthood. However, if the histogenesis of this heterogeneous component is definitively clarified, e.g. via the metaplasia of stromal cells, the term 'hamartoma' should be accepted. If clinically evident, MH presents as a well-circumscribed, firm and mobile nodular mass, barely differing from a breast fibroadenoma [9] . Here, we present another case of this rare entity with a literature review focusing on its origin.
Case Report
A 46-year-old woman presented with a 3-year history of a tumour mass in her left breast diagnosed on ultrasonography and mammography, having been referred by her private gynaecologist for a final evaluation. Initially, a fine needle aspiration biopsy was performed yielding signs of a benign fibroadenoma. As the tumour had shown progression of growth over the previous 3 months, the patient requested a lumpectomy which was performed without any complications with a 4-8-mm margin to the adjacent breast tissue. Macroscopically, the tumour measured 17 × 15 mm with clearly defined margins to the adjacent breast tissue. The cut surface was a grey-white colour, with a mainly dense structure with small cavities on the periphery. Histologically, the tumour consisted of a mature fibrolipomatous stromal component containing irregularly distributed ductal and lobular structures of the mammary gland located mainly at the tumour borders. The glandular structures showed signs of micro-as well as macrocystic changes, apocrine metaplasia, and focal signs of adenosis. The dominant feature was the presence of a fascicular formation of spindle cells, predominantly in the central parts of the tumour, with incursion between some glandular structures ( figs. 1 and 2) . Immunohistochemically, these cells were positive for vimentin, desmin, smooth-muscle actin, and h-caldesmon ( fig. 3) . Oestrogen (ER) and progesterone receptors (PR) showed positive expression which was markedly stronger for PR ( fig. 4) . There was negative expression of CD34, S-100 protein, and CD10 (table 1). The histomorphological picture was 'concluded' by the presence of a focal finding of a pseudoangiomatous stromal hyperplasia. Myoid Hamartoma of the Breast 333 muscular bands, as these types of muscle cells express ERa. Finally, a dual origin of MH has been considered where myoepithelial and myofibroblastic components are present in various proportions [2, 13] . A case was found containing mature cartilagin ous tissue [4] , which supports this hypothesis about the origin of metaplastic cell differentiation trends in mammary hamartomas. Some MHs contain muscle cells with epithelioid features resembling the growth pattern of lobular invasive carcinomas, which makes diagnosis difficult, especially if small samples of bioptic tissue (e.g. from core biopsy) are evaluated [16] . Glandular components frequently show cystic and atrophic changes or signs from the spectrum of adenosis. Recently, a lobular neoplasia was found in an MH [27] . Microcalcifications may also be found in old lesions [9] .
In the differential diagnosis, a fibroadenoma and other spindle cell lesions of the breast, e.g. fibromatosis, myofibroblastoma, benign tumours of peripheral nerve sheaths, and leiomyoma, should be considered. Fibroadenoma presents with a typical peri-or intracanalicular growth pattern in which normal mammary lobules are a rare finding. Fibromatosis is characterized by infiltrative growth and alternation of high cellular foci with hypocellular fibrotic areas. Immunohistochemically, the cells are frequently positive for b-catenin. Myo fibroblastoma usually lacks entrapped glandular structures, and the cellular background is a mass of myofibroblasts growing in bundles interlaced with broad bands of hyalinized collagen. Benign tumours of peripheral nerve sheaths are characterized by the expression of S-100 protein, similar to myoepithelial tumours. A leiomyoma is classified as a tumour consisting only of smooth muscle, which lacks other components typical of MH [8] .
Clinically, MH is practically indistinguishable from other benign breast lesions because of its clearly defined margins and firm-elastic consistency. Most of these tumours are asymptomatic and are diagnosed on mammography or breast sonography. However, women may palpate bigger ones themselves [7] , and despite their infrequency it is presumed that the number of such cases will increase as a result of regular screening programs [9] . Although on sonography or mammography these lesions may show some characteristics related to tissue density (e.g. cystic changes, radiolucent halo), these examinations usually produce only a general diagnosis: a benign lesion in the range BIRADS 2-3 [6-8, 14, 16, 28] , and the exact diagnosis is only obtained on histological examination. From the clinical aspect, the management of an MH benign breast lesion is similar to that of fibroadenoma, and there are no particular concerns regarding recurrence. Thus, extirpation does not require strict free margins or follow-up as in premalignant or cancerous lesions. However, as MHs are very rare breast lesions, it is of interest for clinical practice to carry out a detailed histopathological description and subsequent follow-up of these patients to achieve as much information as possible about the biological behaviour of these breast Discussion MH was described for the first time in 1973 by Davies and Riddell [10] . Its exact incidence is not yet known as there have not been more than 35 cases of MH described in the literature, mainly as case reports [2] [3] [4] [5] [6] [7] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . The aetiopathogenesis of MH remains unclear, although there is a probable impact of female steroid hormones on cellular growth as all cases except one occurred in women [19] . Its prevalence is highest among postmenopausal women [7, 16] where it may persist for several years [8, 9] . Various theories describing the origin of smooth muscle cells have attempted to explain the histogenesis of MH lesions [2, 8, 15] . In general, it is thought that the smooth muscle component in MH could originate from the smooth muscle cells of vessels, the nipple [11] , undifferentiated breast tissue stroma [5] , or myoepithelial cells [12] . Based on previous studies [12, 21, 22] , Rosen [8] suggested that the majority of these lesions represent adenosis tumours with leiomyomatous metaplasia of the myoepithelial components. If the theory of transformation of myoepithelial cells into smooth muscle cells is correct, then at least some of the cells should express the protein S-100 or CD10 as markers of myoepithelial differentiation. Furthermore, in our case the foci of smooth muscle cells were localized mainly outside the glandular structures. Therefore, origin of the lesion from the smooth muscle cells of the nipple is unlikely in our case, as this lesion was localized well outside the nipple area. A more likely hypothesis is that the smooth muscle cells originated from breast stromal cell metaplasia. It is the presence of CD34 in smooth muscle cells that some authors consider a crucial sign of stromal cell metaplasia into smooth muscle cells [2, 5] . Although we did not prove CD34 expression in the foci of smooth muscle cells, expression of this antigen was detected in the loci of the pseudoangiomatous stromal hyperplasia within the MH, as described previously [23] , thus confirming its hormonal origin [24] . Supplementary evidence supporting this hypothesis of metaplasia, hormonal aetiopathogenesis, and sensitivity, is the presence of hormonal receptors in smooth muscle cells. It is known that the adult breast contains only proliferative fibroblastic or myofibroblastic stroma expressed only as the ERb type. The ERa form only has a role during the period of breast development in childhood and adolescence [25, 26] . It has been shown that in fibroepithelial lesions such as fibroadenomas and phyllodes tumours there is a myofibroblastic proliferation of stroma mediated by oestrogen acting via ERb, but not ERa, where the expression of smooth muscle markers correlates with the positivity for ERb [25, 26] . Therefore, it was very interesting to find ERa and PR expression in smooth muscle cells in our case. This could be evidence of the origin of smooth muscle tissue in MH that could mimic the final step in smooth muscle differentiation with the intersection of myofibroblasts associated with a subsequent change in hormone receptor status (ERb to ERa), or show that smooth muscle tissue could originate from vessel
